Comparison of the presence of Shiga toxin 1 in food matrices as determined by an enzyme-linked immunosorbent assay and a biological activity assay.
This study was conducted to compare the identification of Shiga toxin 1 (Stx1) based on its specific biological activity and based on results of a commercial enzyme-linked immunosorbent assay (ELISA) kit. Stx1 was thermally treated for various periods in phosphate-buffered saline, milk, and orange juice. The residual Stx1 concentration was determined with the commercial ELISA kit, and its residual enzymatic activity (amount of adenine released from a 2,551-bp DNA substrate) was determined with a biological activity assay (BAA). Regression analysis indicated that the inactivation of Stx1 as a function of time followed first-order kinetics. The half-lives determined at 60, 65, 70, 75, 80, and 85°C were 9.96, 3.19, 2.67, 0.72, 0.47, and 0.29 min, respectively, using the BAA. The half-lives determined by the ELISA with thermal treatments at 70, 75, 80, and 85°C were 40.47, 11.03, 3.64, and 1.40 min, respectively. The Z, Q(10), and Arrhenius activation energy values derived by both assays were dissimilar, indicating that the rate of inactivation of the active site of Stx1 was less sensitive to temperature change than was denaturation of the epitope(s) used in the ELISA. These values were 10.28°C and 9.40 and 54.70 kcal/mol, respectively, with the ELISA and 16°C and 4.11 and 34 kcal/mol, respectively, with the BAA. Orange juice enhanced Stx1 inactivation as a function of increasing temperature, whereas inactivation in 2% milk was not very much different from that in phosphate-buffered saline. Our investigation indicates that the ELISA would be a reliable method for detecting the residual toxicity of heat-treated Stx1 because the half-lives determined with the ELISA were greater than those determined with the BAA (faster degradation) at all temperatures and were highly correlated (R(2) = 0.994) with those determined with the BAA.